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Abstract 

Provided is a geometrical figure morphing method to 
be applied to a computer. The method of the present 
research interpolates boundary lines of geometrical figures 
having different shapes and controls the morphing rate of 
the geometrical figures by using a basic morphing equation 
obtained by adapting a sweep-based Minkowski's operation 
and a morphing rate controlling equation and a morphing 
result equation. According to the technology, the shape of 
a particular geometrical figure is morphed into another 
shape smoothly by using a control figure that is provided 
additionally. Therefore, the method of this research can 
control the morphing rates and shapes of geometrical 
figures having diverse and complicated shapes and morphs 
the geometrical figures quickly and safely, even without 
using the algebraic characteristics of the geometrical 
figures . 
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3|(Minkowski ) S^i^e Sg§^ HS^S OISo^O^ P|6^£§! 



^ohx|o^ g^EIM OlgoF^ CADA|>^gi. HEH^ OHUOjlOl^!^ eOilAH^ ^^§h A|^^ 

s^i^m im^\yiU ^^D\y\s\ ^^is^^^ mm ueilh:)| ^isfoi sg,^oi ah^ qb ¥ :>hhi :>i5h£§ 

^SA13|fe HS(Morphlng)e 



neHLK -^Olfih ^01 g^EIOilAH OlgS^^ CADAI^^. 3SH^ XH^^£^, OH U Oil 01 <!f ^OjjAH A^ 

^um o\mo\o\ ^ssm oig>ii ^tmn ss^^jhi ^-xi^jo^ m2^§5H?i n^m ^^ 



CFBUH. ^ ^^s^ ^^^ov ^mss ^^api 5!^^ah. e ^^g^i ^^i^oj oi 

^^>i3i ss^MM oigmoi e§^oi ah^ s^i<ys M^fani om^m 

2j eg^se moimffl x-iiois^M oigafoi ^§gh :?i5h£§e esroi 

¥2g:Hi es6h^ :'iah£g2j ea^^SM j^^isa^^Qi sia. 



es^^niojA'e oigoFoi ^% sei 4^g§Mif §ai(hi :»iah£so| es^ts liio^a^oi i 
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xi(io)oi! ^:'i^&xi(20), ^:)|2^§xl(20)o^l a^::^i^^^xi(30) 

ei>^xHei§^xi( 10)011 g^g^ (40)^^§xl ^ a^^rxuso)^ ^^i^ei s^EioiiAH ^g^icK 

^. ^ ^^soii_a:h^ I'lahssa es^^^g g^EioiiAH g-iji ^lyAm 4^ ^^zi^^^ a^i 

Ei2| ^:?|^§X|(20)01I XHSEjU. eg»^xH £ISxl (10)2J XilOIOII 2|oH 4^1^90. 



^^01 ¥ :'ia^£goii cnmo4 <MS Mei ^^^e 4^isaF^ 401 sii:?ie>^g oheij^j 4^^^<n. 



^(/Hl-/)'^„*/'^ 



>^5fAi 1011 oiQiAi. ooiiAH itjfxi ^ah^ Aizhoi^-om. AoIif 



S20&:»lloiiAHfe tb.^ :?l&}oi oi3m>,3| ^^^g «g^^ sg^^^gio^Ai- oiga^oi ^% Me} 

^^01 ¥ :?H2j :?ia^£soii c:H6^o^ ^% eei 3<i^g 4-8i,^i2f ^Aioii sg^^g ;g|oi 
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20)1 SiCHAH. tfe OOllAH mx\ eS)^ A|2>oi^OII2. sfe ^ £ XII 01214* 01 CH . Ao3f A,S ^§ 
4,0|£f fe^OI ^ ^imtSOl! CllshOI §ES n^HSI fljOJSge Ojgeh ^W^j ^§ aZh 2 

■0') (i-')--';r'(/)'X/-.-i';"'(/) 



4^:i| 4*afi4 3(HI SJOjAH. tfe OOllAH 1JJ^X| a5^fe AI2}OJ4=OII2. ■ ¥ 3H°I IilShtgOII CHtl SiSH 

^31 i^^<^l^:5lsolD1. ns ^xhs! ae> e!^^s 4=ig6h:)i ^ishoi ^:'^£lfe i:h Ol^^°^«l0l 

oiiaa). AHs Qs 23H2I iiishsgg ^xfa? d§ azi ^^isshoi esspi ?ishoi i:h2| xiiois 
§01 ^:ihEia nsts 301 £112. 23H°i fljoissoi ^zJhEis ^:)| nSis 4:'^ sa. 

40i2f ^►oi oipoixife = a^soii aim ^ishss^ e^a^ag aeiif soi 4=8sa. 

mmm ssriie^c^sfAj oisshoi egfoi ahs ag :)|s)Ego| ^D\\{^m azim^ ^ys a 
2} ^^:l^s 4=ssf0j :l|§^ElM sgfoi as :'i8fEs°s asg^cKsio). 

Oimi. Q2iM2\ fflHI JW^D[ CHSf 50:)H DieiHS agfOI eiBSh ^ JHSI :'l5t£S(Ao,A,)S 

1^ AI21o!4=(t)M ^SfA|31 <M§ a^^ ^'SSOII CCfSfAl E 33f E 401! EA|@ dm ^01 ese 

E 3S Dfatss) e°i ^H<^:'^ io:h aiefS] :?i5fE§s i^m M^^o^oj essh 330^;^ £ 301 (g)^ = 

^C|2|S0I aZIEIOI sua SI^SAI. &^2|§0«A) Ahajgo^ 33111^0! ^Eg:HI eSEIfe &^EH8 

E 321 (b)fe e^a2jS2f 2=a2|goi <Mg az^soi asa 5iasAH. ^^isoiiah ^agf^^ 3311 
doi ^as3ii ^EHM uayp. 

a 3°j (c)£h (d)fe 3isfa§oi 45as sJa5^a^ azfsoj asa ^^EH» ueilhh a ssi (e) 
3i5hasoi oissta^ d§ aeiaoi ass &^EH» UEiyia. 

a 4fe cf2}§2i eei :H^':7^ cH^f so^HSJ 3iohE§# ds ae>5foi assi sasAH msm mo\{ 
ji )s 3iohat!0)iAH s agfsj 3|8^asas g^iidoi ¥aa3ii egtife ^^EH* UEjtHD. 

^si. a 32^ a 4oii aAia jm^mm as&oii siOiAj, 2|2i£i gzhBJiioii uaufe s^^g 
^01 4^sfAi 121 Aizfei^'CDsi 2io« (uef ggaw. 01011 oiEiM 4f3i ^^sf^^ is assfe ^lohassj 



cfgas. ^01 as3ie^(4^§}^i)s =^ms[Oi asm^ ^ 3H2I 3imai(Ao.A,)oii mti agj^ae' 
moismih offe 3^. ^ agr ^§§h ^isfasm oufs^ii as :J!3^ai!a^ egAi^isAH assf 

oiej4=(s)°i 3Hgm aej& ai!^aiiioii}(4*efA!2)M oigmoj ^^3| d§ azi a^he ^'tsifaf sai 
oil :'ishas2i es^as moiohoi ^isiass egfoi am 3i6)asas asim(s20). 

oilmen, a 5°i (a)oii aAi@ ti[si aoi ^^i as3is<N(4'Sf<Ni)oii o|5H &^5i di a^aoi 
^^^^§01 ^ag.*°i ^lo^agas assife s^, satgoiiAi segfas egsfe aiss ^^j\:>\ mm 
0) &01 ai!^ajiioi^i(4**f<i^2)0)i ±s2i ^a»io<e!4=(s)B ¥015^^. a 521 (b)oii aAia u\2i ^ 
0! m^'mowM gagfas ess^ aisoi m^D^x\&M m^mo\ gagfsi ^isfasa^ asea. 

^ms. a 521 (b)fe 4.01 aij^anioi^i(4=5fAi2)o| ^Ej|ioie!4*(s)3j o.ig mi ifaigoiiAi gag? 
a^ egsfe Aisoi a 521 (a)oiiAi s2i§oi gagras a§afe Aisea s^sm ^^d^b uga 
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EAisi D\x\Di 43Hej ^Egf 5iofES(Ao)e :'^xl:)^ 8:)Hei ^a?.^ j\s\^m(A2)2.^ asmfe asi'is^N 



.),(/) (I w) - .-/, -.y • .1 . 
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. 1 ' i / ! I I -/ 1 • . ( i / I ■ 7 • .1 ji / I 
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e}2t. A A=2Aeffe ej3H>:9i i^2ii^ol sg|5^fe mmm ^m^^ jb o[si\°i ^^sfAj 

.!■(/) (l-/r'.l32ni-/)' l,$/'-.l: 

E 63f E 7011 EAIS! bhSf ^01. Efe E^2,^g HICHEg(A,)S ^I^hshOl &0| aigg^t^C 

s se<ys UBISAH egAi?i Ai-2|g Efe ?^J|:)^ s^Hej gagf(A2)as a^5^^. 401 as:'is<y(=5^ 
tfAii)eh§ 4=issK)) 4^2|g Efe :»hxph 4:Hej ^eg^(Ao)s ?ioiiah oisM^m sfsH ^^las ^§ai?i 
Ah2|§om 8^21 gag.MA2)as asm^ s^oii disH m2i&D\m\M yssi^ ^ishatsi agf 
01 ¥Eg3ii u&yg m 4= sia. 

^ ;H2| :)|o^a§S Slohfe 4^EHS CH^CH ^Eg3|| aSSHlXh mci& «IOIES°i :H4=« ^4^^ 
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OII&CH. 2SSi2f^(^=st<i!3)21 Xm^(n)« 4^ ^§5^^ AHS CiS 21W°i :?l5f£S (Ao.A3)S ^x^^ 
aSljlf^(4'S}A!3)g OfSHSI ^'SfAl 92f ifS 3I^ei!g3^i{0l l!Cf. 



om. ■^ni '-"^ ' "'a SMSMi seaa. 



s^'Hf 2^^£nioi^ ^ essay's oigshoj agfoi ahs iiishagoi §?ii<ms a2fsf:2 :)isr 
ES°i e^^ES HI01SK31 ^zihflfe nioiEss ol§s^o^ sggt :,|s^£gg eg^oi cfe 
Ego^ ¥Hg?ii essf:)! (iHgoii. j\m^m°i ^mm cn^m^ ^mm oigsm dtuMs. cigfsm 

§§01 SID. 

OI&^OIIAH >!S S ^^SOII :'IShES°| aS^SM ^A|SPI ^Igh sFUSJ ^AIOIIOII g2f& 2! 

aSAH, g Aoigj ^AIOIIOII HhSEIJI 3^12. 0I8^°^ «5]S^2| g?|0)|AH §?S^fc e a 

APh :ihfet} g?i3)hji s g^go] J^^^ g^oi sicfn u soia. 
1 

Aloii Diohass) as^ag «io»skw sgg^ ziisjcgg egfoi cf= ziishasas asshfe 

&31I(S20). ai 

:5ie}2i gggh assay's oi§sk)i n^Hsj moiagg ois 

B5j|(S30) 
2 

HI 1 soil sioi/H. ^ 3H2I :>|5^a§oll chskx im§ a1i^s 4^^5hfe #51 as^is^^g 

Jin (1-/1 • ./„ i;/ • .1, 

s @ 31S ^§as ohfe :7iohas2i esg^a. 
s^s 3 

x-ii 1 &OII 2{oiAH. ¥ :h2| :)|5^asoll asK)! az^ eths ^^^stfju eAioii :)i8ia§°i as^a 
» xiicHshfe as^axiioiii^s 

..;(A..vi - ' ! v( I-/) . .-/ • .1 ,1 

@ 2s ^§as si-fe I'lotassi agg^a. 

S^S 4 

«l 1 soil 2iOI/H, ¥ iJimaSOII QloK)! gaS ^:>^£|fe n^HSI IIIOIESM OiStf ^.xJS! iMg 
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